Section of
Dr. R. D. Lawrence: In judging the value of zinc protamine insulin as compared with other types of insulin, it is important to adapt insulin injections in diabetics to imitate as nearly as possible the natural secretion of insulin in normal individuals. In the latter my own view is that there is (1) a small continuous secretion of insulin from the pancreas which controls endogenous sugar production, and (2) an added secretion of insulin after carbohydrate meals to deal with the ingested sugar. Such a double function cannot at present be imitated exactly by any commercial insulin preparation.
The length of action, the type of action, and the times of probable hypoglycsemia in the three types of commercial preparations are shown in the accompanying From this it will be deduced that zinc protamine insulin is the only preparation given in one daily dose which can be used in sufficient dosage to exert an influence for twenty-four hours without inevitably causing hypoglycaemia.
With regard to the use of one dose of zinc protamine insulin a day to control insulin cases: In mild cases, such as those previously requiring some 10-15 units twice a day of soluble insulin, this control is easy: About 20-30 units can be given before breakfast and the diabetes can be almost ideally controlled. This is the easiest and most successful form of treatment for the practitioner, and ought to make the use of insulin more widespread and successful.
More severe cases, requiring some 40-60 units a day, are not well controlled by such moderate, or even larger, doses of zinc protamine insulin given once a day, as less insulin is liberated at any one moment than is necessary to deal with severe insulin deficiency. In such cases I would advocate the addition of some 10-20 units of soluble insulin before breakfast, and in the same syringe. Still more severe cases require the addition of a second dose of soluble insulin in the evening to control the diabetes sufficiently to prevent ketosis and ensure health.
Dr. R. S. Aitken: A year ago, when zinc protamine insulin first came on the English market, it was a little difficult to decide how best to use it. Various statements were made about its duration of action and time of maximal action. Some workers gave it in the morning, some in the evening. Dr. Lawrence [1] wrote that moderate doses continued their action for twenty-four hours, larger doses even longer. Dr. Izod Bennett [2] and his colleagues, on the other hand, were " unable to confirm the suggestion that cumulative effects might occur ", i.e. the prolongation of action beyond twenty-four hours.. Some careful observations were therefore made on a few patients in order to determine the duration of action of different doses of the substance. For this purpose the rate of sugar excretion in three-hour periods, on a constant intake of food, was measured. This was regarded as more informative than blood-sugar estimations; the latter record merely the level of sugar in the blood resulting from combined variations in the rate of entry of sugar from gut and liver and in its rate of exit into the tissues, the liver, and the urine, while the measurement of sugar excretion on a constant intake reflects the amount of sugar metabolized by the bodvy.
Observations were made on four patients, aged respectively, 11, 13, 17, and 17, all diabetics of moderate severity. Diets were given containing 240-400 grm. of carbohydrate. The duration of action of a given dose of zinc protamine insulin was taken as the time from the injection till either (a) the return of the glycosuria to its preinjection level, or (b) the reappearance of acetone in the urine. The two methods gave closely similar results. The main findings were as follows: (1) The duration of action of zinc protamine insulin in a given patient varies roughly with the dose. The shortest duration observed was fifteen hours after 15 units in a boy aged 11; the longest was sixty hours after 60 units in the same boy, and after 100 units in a boy aged 13.
(2) A given dose would exert its action for different lengths of time in different patients.
(3) Injection of a given dose in several fractions, given simultaneously at several different sites, caused some shortening in its duration of action.
(4) In many instances, with suitable doses, glycosuria would drop from a high level to zero within from three to six hours of injection of zinc protamine insulin, and after returning some time later, would gradually climb to its original level.
These findings can be most easily explained by supposing that local factors of solubility and circulation determine the rate of release of zinc protamine insulin from the site of injection into the general circulation, whence it can reach the tissues and exert its action at once. It is likely that the rate of release, and therefore the amount of action exerted, rise rapidly to a maximum within a short time of injection and thereafter gradually diminish. If that is so, the optimum time for giving the substance to diabetics is clearly early in the morning, and a moderate or large dose so given may be expected to continue to exert some action after twenty-four hoursor even after forty-eight hours-thus overlapping with subsequent morning doses. Moreover, the carbohydrate intake should be distributed as widely as is convenient over the twenty-four hours, and should be highest in the forenoon, diminishing gradually throughout the day. In practice these suggestions work well in some cases, but there are others in which glycosuria behaves erratically for no obvious reason, and hypoglycaemia occurs unexpectedly. Irregular absorption of zinc protamine insulin from the site of injection may explain-or partly explain-these cases, and occasionally the irregularities are so great as to force a return to treatment solelv with soluble insulin.
